Functional and morphologic analysis of the fluid-conducting meshwork in xenografted cutaneous and primary uveal melanoma.
In primary uveal and cutaneous melanoma lesions, extracellular matrix (ECM) is often deposited in arcs, loops, and network patterns. Based on prognostic relevance, these patterns appear to play a significant role in facilitating metastasis. It has been demonstrated that these patterns were capable of transmitting fluid. The current study was undertaken to elucidate further the functional role of these patterns in tumor perfusion and to examine the composition of the patterns by immunohistochemistry. To study the role of these patterns in perfusion, fluorochrome-labeled bovine serum albumin, bovine insulin, and dextrans of different molecular sizes were injected intravenously into nude mice bearing subcutaneous human cutaneous melanoma xenografts. Distribution of the human melanoma cells and murine host cells was analyzed by DNA in situ hybridization. To elucidate the composition of these patterns, human uveal melanoma tissues were analyzed for expression of ECM components by immunohistochemistry. Small molecules (Stokes' radius <4.4 nm) crossed the vessel wall and spread along the ECM patterns within 2 to 10 minutes, whereas larger molecules (Stokes' radius approximately 5.8 nm) required 30 to 45 minutes to enter. Murine host cells were found exclusively in the ECM pattern compartment. In primary uveal melanoma, different types of collagen, ECM-associated heparan sulfate proteoglycans, and different types of cells were present in the patterns. The data suggest that the ECM deposited as arcs, loops, and network patterns, accommodate the transport of plasma-derived molecules, (e.g., nutrients), to the tumor lesion, thus enhancing tumor growth and progression, and facilitating infiltration of tumor tissue by host-derived cells.